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PROBLEM TO BE SOLVED: To provide a surface acoustic wave 
(SAW) device in which phase balancing is excellent and a 
communication device in which the SAW device is packaged. 
SOLUTION: A SAW filter 1 equipped with at least one or more SAW 
filter elements each having at least two comb-line electrodes 
formed along with a propagation direction of SAW and first and 
second balancing terminals 26 and 27 connected to the comb-line 
electrodes is provided on a piezoelectric substrate 30. The SAW 
filter 1 is housed in a packaging member 2 to reduce the quantity of 
a change in capacitance in the electrodes on the piezoelectric 
substrate 30 connected to the first and second balancing terminals 
26 and 27. 
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(57)Abstract: 



> 1 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave (SAW) device 
in which phase balancing is excellent and a communication device in which the 
SAW device is packaged. 

SOLUTION: A SAW filter 1 equipped with at least one or more SAW filter 
elements each having at least two comb-line electrodes formed along with a 
propagation direction of SAW and first and second balancing terminals 26 and 27 
• connected to the comb-line electrodes is provided on a piezoelectric substrate 
30. The SAW filter 1 is housed in a packaging member 2 to reduce the quantity 
of a change in capacitance in the electrodes on the piezoelectric substrate 30 
connected to the first and second balancing terminals 26 and 27. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A piezo-electric substrate, 

it was formed along the propagation direction of a surface acoustic wave on this 
piezo-electric substrate - ** at least two go away - the mold polar zone, 
one or more surface acoustic wave filters which have the 1st and 2nd balanced 
terminal connected to said comb mold polar zone - and 
It is surface acoustic wave equipment equipped with the packaging member 
which holds said surface acoustic wave filter, 
Said surface acoustic wave filter is surface acoustic wave equipment 
characterized by being contained by the packaging member so that the capacity 
produced in the electrode on said piezo-electric substrate connected to said 1st 
balanced terminal and the capacity produced in the electrode on said piezo- 
electric substrate connected to said 2nd balanced terminal may carry out 
abbreviation coincidence mutually. 
[Claim 2] 

Said surface acoustic wave filter is surface acoustic wave equipment according 
to claim 1 characterized by being fixed to said packaging member by the 



adhesives layer, and forming said adhesives layer between the said 1st and 2nd 
balanced terminal and a packaging member at least. 
[Claim 3] 

Said surface acoustic wave filter is surface acoustic wave equipment according 
to claim 2 characterized by being fixed to said packaging member by the 
adhesives layer of two or more points. 
[Claim 4] 

A piezo-electric substrate, 

it was formed along the propagation direction of a surface acoustic wave on this 
piezo-electric substrate » ** at least two go away - the mold polar zone, 

0 

one or more surface acoustic wave filters which have the 1st and 2nd balanced 

terminal connected to said comb mold polar zone - and 

It is surface acoustic wave equipment equipped with the packaging member 

which holds said surface acoustic wave filter, 

Said surface acoustic wave filter is surface acoustic wave equipment 

characterized by being fixed to said packaging member by the adhesives layer of 

two or more points between the said 1st and 2nd balanced terminal and a 

packaging member at least. 

[Claim 5] 

Said adhesives layer is surface acoustic wave equipment given in claim 2 
characterized by being formed in the range larger than the electrode on said 
piezo-electric substrate connected to the said 1st and 2nd balanced terminal 
thru/or any 1 term of 4. 
[Claim 6] 

Surface acoustic wave equipment given in claim 2 thru/or any 1 term of 5 
characterized by the thing of the field which mounts said surface acoustic wave 
filter in said packaging member mostly done for metallizing of the whole surface. 
[Claim 7] 

Surface acoustic wave equipment given in claim 2 thru/or any 1 term of 5 

■ 

characterized by the thing of the field which mounts said surface acoustic wave 



filter in said packaging member for which the whole surface serves as a 
nonmetal member mostly. 
[Claim 8] 

Said surface acoustic wave filter is fixed to said packaging member by flip chip 
bonding, 

Surface acoustic wave equipment according to claim 1 with which the metallizing 
pattern formed in the field which mounts said surface acoustic wave filter of said 
packaging member which was connected to the said 1st and 2nd balanced 
terminal, and which takes out, counters with an electrode and is connected is 
characterized by the thing by which it connected with the said 1st and 2nd 
balanced terminal, and which it takes out and is formed more widely than an 
electrode. 
[Claim 9] 

Surface acoustic wave equipment according to claim 8 with which the metallizing 
pattern formed in the field which mounts said surface acoustic wave filter of said 
packaging member is characterized by having symmetry structure. 
[Claim 10] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 9 
characterized by the distance of the electrode on said piezo-electric substrate 
connected to said 1st balanced terminal and said packaging member and the 
distance of the electrode on said piezo-electric substrate connected to said 2nd 
balanced terminal and said packaging member carrying out abbreviation 
coincidence mutually. 
[Claim 11] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 10 
characterized by the distance of the distance of the electrode on said piezo- 
electric substrate connected to said 1st balanced terminal and the side 
attachment wall of said packaging member, and the electrode on said piezo- 
electric substrate connected to said 2nd balanced terminal and the side 
attachment wall of said packaging member carrying out abbreviation coincidence 



mutually. 
[Claim 12] 

Surface acoustic wave equipment according to claim 10 or 1 1 characterized by 
the distance of the distance of the electrode on said piezo-electric substrate 
connected to said 1st balanced terminal and the metallizing pattern of said 
packaging member, the electrode on said piezo-electric substrate connected to 
said 2nd balanced terminal, and the metallizing pattern of said packaging 
member carrying out abbreviation coincidence mutually. 
[Claim 13] 

Surface acoustic wave equipment given in claim 1 characterized by having 
balanced - unbalance conversion function thru/or any 1 term of 12. 
[Claim 14] 

Surface acoustic wave equipment given in claim 1 characterized by being a 
balanced input and a balanced output thru/or any 1 term of 12. 
[Claim 15] 

The communication device characterized by carrying the surface acoustic wave 
equipment of a publication in claim 1 thru/or any 1 term of 14. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is excellent in the balanced property between balanced terminals, 
and relates to the suitable surface acoustic wave equipment for filters, such as a 
duplexer of a communication device, and the communication device using it. 
[0002] 

[Description of the Prior Art] 

The technical progress over the miniaturization of a portable telephone in recent 
years and lightweight-izing has a remarkable thing. As a means for realizing this, 
development of the components which compounded the function of plurality 
[ miniaturization / reduction of each component parts and ] from the first has also 
progressed. Against the background of such a situation, what has balanced - 
unbalance conversion function and the function of the so-called balun is briskly 
studied by the surface acoustic wave equipment which is used for RF stage of a 
portable telephone and which has a filtering function in recent years, and is used 
for it focusing on GSM (Global System for Mobile communications) etc. Moreover, 
it is thought that the need of the surface acoustic wave equipment which is 
beginning to be used for AMPS, PCS, DCS, etc. and also has such a balanced - 
unbalance conversion function increases. 
[0003] 

As a surface acoustic wave filter used for the surface acoustic wave equipment 
which has balanced - unbalance conversion function, the configuration as shown 
in drawing 27 is used widely, the configuration of drawing 27 - on the piezo- 
electric substrate 118, electrically, one side of a terminal is connected to 
juxtaposition in each surface acoustic wave filter elements 101 and 102 of a 
vertical joint resonator mold, and another side is connected to the serial in them. 
The surface acoustic wave filter element 101 is equipped with each three comb 
mold polar zone (it is called IDT an INTADIJITARU transducer and the following) 



104, 103, and 105, and it has reflectors 106 and 107 so that they may be 
inserted further. The surface acoustic wave filter element 102 is equipped with 
each three IDT(s) 109, 108, and 110 along the propagation direction of a surface 
acoustic wave, and it has reflectors 1 1 1 and 112, respectively so that they may 
be inserted further. 
[0004] 

A different point between the surface acoustic wave filter element 101 and the 
surface acoustic wave filter element 102 is that the polarity of IDT103 and IDTI08 
is mutually reversed. Thereby, the phases of the signal outputted from each 
terminals 114 and 115 differ 180 degrees, and the unbalance signal inputted 
from a terminal 1 13 is changed into a balanced signal from a terminal 114 and a 
terminal 115, and they are outputted. 
[0005] 

In the surface acoustic wave filter which has balanced - unbalance conversion 
function, by the transmission characteristic in the passband of the question of an 
unbalance terminal and each terminal of a balanced terminal, the amplitude 
characteristic is equal and it is required that the phase should be reversed 180 
degrees. Moreover, out of a passband, to be equal also to the amplitude 
characteristic and a phase characteristic is demanded. 
[0006] 

When the surface acoustic wave filter which has said balanced - unbalance 
conversion function is considered to be the device of three ports with amplitude 
unbalance and phase unbalance, for example, a port 1 and each balanced output 
terminal are made into a port 2 and a port 3 for an unbalanced input terminal, 
respectively, 

Amplitude unbalance =|A|, A=|20logS21|-|20logS31| 

Phase unbalance = |B-180| Formula **1 It defines as B=|**S21-**S31|. 

[0007] 

S21 and S31 which are shown here are a matrix component when expressing 3 
port device by the scattering matrix, and they show the transmission 



characteristic between a port 2, between ports 1 and a port 3, and a port 1, 
respectively. Such unbalance is in the passband of a filter ideally, and, as for OdB 
and phase unbalance, amplitude unbalance is made into 180 degrees for 
amplitude unbalance out of the passband 0 times, as for OdB and phase 
unbalance. 
[0008] 

As shown in drawing 28 and drawing 29 , the piezo-electric substrate 1 18 of the 
surface acoustic wave filter 100 which has balanced - unbalance conversion 
function in the conventional technique is being fixed to the packaging member 
120 by the adhesives layer 122. Moreover, the packaging member 120 consists 
of dielectric ceramics, such as an alumina. With such surface acoustic wave 
equipment, as shown in drawing 29 , after it is contained by the adhesives layer 
122 in the packaging member 120 and a bonding wire 123 connects with the 
packaging member 120 electrically, the closure of the surface acoustic wave filter 
100 is carried out by the cap material 124. 
[0009] 

[Problem(s) to be Solved by the Invention] 

In case die bond (immobilization) of the surface acoustic wave filter 100 which 
has this balanced - unbalance conversion function is carried out to the packaging 
member 120 using the adhesives layer 122, a thing called spreading location 
dispersion of the adhesives layer 122 to the packaging member 120 and 
mounting location dispersion of the surface acoustic wave filter 100 arises. 
[0010] 

Therefore, in the conventional technique, the capacity between the IDT^Iectrode 
by the side of the front face of the surface acoustic wave filter 100, or the 
leading-about section and the metallizing pattern (each electrode terminal) of the 
packaging member 120 changes, and there is a problem that unbalance, 
especially phase unbalance vary greatly. In addition, dispersion in such 
unbalance is similarly produced in the surface acoustic wave filter of balanced 
I/O. 



[0011] 

[Means for Solving the Problem] 

In order that the surface acoustic wave equipment of this invention may solve the 
above-mentioned technical problem, a piezo-electric substrate, At least two 
IDT(s) formed along the propagation direction of a surface acoustic wave on this 
piezo-electric substrate, One or more surface acoustic wave filters which have 
the 1st and 2nd balanced terminal connected to said IDT, It is surface acoustic 
wave equipment equipped with the packaging member which holds said surface 
acoustic wave filter. And said surface acoustic wave filter Capacity produced in 
the electrode on the piezo-electric substrate connected to the 1st balanced 
terminal and capacity produced in the electrode on the piezo-electric substrate 
connected to the 2nd balanced terminal are characterized by being contained by 
the packaging member so that abbreviation coincidence may be carried out 
mutually. 
[0012] 

In order that other surface acoustic wave equipments of this invention may solve 
said technical problem, a piezo-electric substrate, it was formed along the 
propagation direction of a surface acoustic wave on this piezo-electric substrate - 
- at least two going away and with the mold polar zone One or more surface 
acoustic wave filters which have the 1st and 2nd balanced terminal connected to 
said comb mold polar zone, It is surface acoustic wave equipment equipped with 
the packaging member which holds said surface acoustic wave filter. And said 
surface acoustic wave filter It is characterized by being fixed to said packaging 
member by the adhesives layer of two or more points between the said 1st and 
2nd balanced terminal and a packaging member at least. 
[0013] 

According to the above-mentioned configuration, by the thing from which the 
capacity which produces a balanced signal in each electrode connected to each 
terminal inputted or outputted seldom changes even if assembly precision 
dispersion arises and which is set up so that abbreviation coincidence may be 



1 



carried out Or a surface acoustic wave filter can improve dispersion in the 
unbalance between balanced terminals, especially the phase unbalance in a 
passband by being fixed to said packaging member by the adhesives layer of two 
or more points between the said 1st and 2nd balanced terminal and a packaging 
member at least. 
[0014] 

With the above-mentioned electrode, IDT on a surface acoustic wave filter, 
leading about, and a wire bond pad are included. The above-mentioned capacity 
is a capacity produced between the above-mentioned electrode, the field which 
mounts the surface acoustic wave filter in a packaging member, a side 
attachment wall, etc. There are "touch-down capacity" and "stray capacity" in the 
above-mentioned capacity, "touch-down capacity" is a capacity produced 
between the above-mentioned electrode and a ground side, and "stray capacity" 
is a capacity which floats with an electrode and enters between electrodes. An 
operation is the same, and both of the capacity will become the cause by which 
phase unbalance varies, if the capacity in each balanced terminal varies. 
[0015] 

As for a surface acoustic wave filter, in the above-mentioned surface acoustic 
wave equipment, it is desirable to be fixed to a packaging member by the 
adhesives layer, and to form the above-mentioned adhesives layer between the 
1st and 2nd balanced terminal and a packaging member at least. 
[0016] 

According to the above-mentioned configuration, since the adhesives layer was 
formed between the 1st and 2nd balanced terminal and a packaging member, 
the difference in the capacity produced between the 1st and 2nd balanced 
terminal and each electrode of a packaging member can be reduced, and 
dispersion in phase unbalance can be improved more certainly. 
[0017] 

As for a surface acoustic wave filter, with the above-mentioned surface acoustic 
wave equipment, it is desirable to be fixed to said packaging member by the 



adhesives layer of two or more points. According to the above-mentioned 
configuration, since the surface acoustic wave filter was fixed to the packaging 
member by the adhesives layer of two or more points, an adhesives layer can be 
more certainly formed between the 1st and 2nd balanced terminal and a 
packaging member, the difference in the capacity produced between the 1st and 
2nd balanced terminal and each electrode of a packaging member can be 
reduced, and dispersion in phase unbalance can be improved more certainly. 
[0018] 

As for an adhesives layer, in the above-mentioned surface acoustic wave 
equipment, it is desirable to be formed in the range larger than the electrode on 
the piezo-electric substrate connected to the 1st and 2nd balanced terminal. 
Since the adhesives layer was formed in the range larger than the electrode on 
the piezo-electric substrate connected to the 1st and 2nd balanced terminal 
according to the above-mentioned configuration An adhesives layer can be more 
certainly formed between the 1st and 2nd balanced terminal and a packaging 
member, the difference in the capacity produced between the 1st and 2nd 
balanced terminal and each electrode of a packaging member can be reduced, 
and dispersion in phase unbalance can be improved more certainly. 
[0019] 

the field which mounts the surface acoustic wave filter in a packaging member 
with the above-mentioned surface acoustic wave equipment - metallizing of the 
whole surface may be carried out mostly. 
[0020] 

the field which mounts the surface acoustic wave filter in a packaging member in 
the above-mentioned surface acoustic wave equipment - the whole surface may 
serve as a nonmetal member mostly. 
[0021] 

The thing by which the metallizing pattern formed in the field which mounts the 
surface acoustic wave filter in the packaging member which the surface acoustic 
wave filter was fixed to the packaging member by flip chip bonding with the 



above-mentioned surface acoustic wave equipment, and was connected to the 
1st and 2nd balanced terminal, and which takes out, counters with an electrode 
and is connected was connected to the 1st and 2nd balanced terminal and which 
it takes out and is formed more widely than an electrode is desirable. 
[0022] 

According to the above-mentioned configuration, since it formed more widely 
than the ejection electrode by which the metallizing pattern of a packaging 
member was connected to the 1st and 2nd balanced terminal, the difference in 
the distance of the 1st and 2nd balanced terminal and each electrode of a 
packaging member can be made small to stability, and dispersion in phase 
unbalance can be improved more certainly. 
[0023] 

In the above-mentioned surface acoustic wave equipment, the metallizing pattern 
formed in the field which mounts the surface acoustic wave filter of a packaging 
member may have symmetry structure. According to the above-mentioned 
configuration, by having symmetry structure, a metallizing pattern can reduce the 
difference in each capacity in the 1st and 2nd balanced terminal connected to a 
metallizing pattern, and can improve dispersion in phase unbalance more 
certainly. 
[0024] 

It is desirable that the distance of the electrode on the piezo-electric substrate 
connected to the 1st balanced terminal and a packaging member and the 
distance of the electrode on the piezo-electric substrate connected to the 2nd 
balanced terminal and a packaging member are carrying out abbreviation 
coincidence mutually with the above-mentioned surface acoustic wave 
equipment. 
[0025] 

In the above-mentioned surface acoustic wave equipment, it is desirable for the 
distance of the distance of the electrode on the piezo-electric substrate 
connected to the 1st balanced terminal and the side attachment wall of a 



packaging member, and the electrode on the piezo-electric substrate connected 
to the 2nd balanced terminal and the side attachment wall of a packaging 
member to carry out abbreviation coincidence mutually. 
[0026] 

With the above-mentioned surface acoustic wave equipment, the distance of the 
distance of the electrode on the piezo-electric substrate connected to the 1st 
balanced terminal and the metallizing pattern of a packaging member, the 
electrode on the piezo-electric substrate connected to the 2nd balanced terminal, 
and the metallizing pattern of a packaging member may be carrying out 
abbreviation coincidence mutually. 
[0027] 

According to the above-mentioned configuration, by carrying out abbreviation 

* 

coincidence of each distance, the difference in each capacity in the 1st and 2nd 
balanced terminal connected to a packaging member, its side attachment wall, or 
its metallizing pattern can be reduced, and dispersion in phase unbalance can be 
improved more certainly. 
[0028] 

In the above-mentioned surface acoustic wave equipment, it is desirable to have 
balanced - unbalance conversion function. Moreover, the above-mentioned 
surface acoustic wave equipment may be a balanced input and a balanced 
output. 
[0029] 

The communication device of this invention is characterized by carrying surface 
acoustic wave equipment given in above any they are, in order to solve said 
technical problem. According to the above-mentioned configuration, since the 
carried surface acoustic wave equipment is made into the thing excellent in 
phase unbalance, it can improve a communication link property. 
[0030] 

[Embodiment of the Invention] 

Each gestalt of operation concerning the surface acoustic wave equipment of this 



invention is explained below based on drawing 1 thru/or drawing 25 . 
[0031] 

(The first gestalt of operation) 

As shown in drawing 1 , die bond (immobilization) of the surface acoustic wave 
equipment of this invention is carried out by the adhesives layers 3 and 3 of the 
plurality [ filter / 1 / which has balanced - unbalance conversion function / surface 
acoustic wave ] in the packaging member 2. 
[0032] 

As for two or more adhesives layers 3 and 3, it is desirable to be prepared along 
the propagation direction (that is, direction where each balanced terminals 26 
and 27 were located in a line) of a surface acoustic wave (henceforth SAW 
(Surface Acoustic Wave)), and it is desirable to be further formed along the 
medial-axis top of the propagation direction of SAW. 
[0033] 

Moreover, each balanced terminals 26 and 27 of the surface acoustic wave filter 
1 are formed in the opposite side (upper part) whose piezo-electric substrate 30 
was pinched to each adhesives layers 3 and 3. As for each adhesives layers 3 
and 3 to each balanced terminals 26 and 27 which correspond, respectively, it is 
desirable to be preferably, prepared so that those formation conditions may carry 
out abbreviation coincidence mutually so that the difference among those 
formation conditions may become small. Furthermore, in the opposite side (lower 
part) whose piezo-electric substrate 30 in each balanced terminals 26 and 27 
was pinched, it is desirable respectively that each adhesives layers 3 and 3 exist. 
[0034] 

First, explanation of the surface acoustic wave filter 1 forms each surface 
acoustic wave filter elements 1 1 and 12 along the propagation direction of SAW 
on the piezo-electric substrate 30, as shown in drawing 2 . As for each surface 
acoustic wave filter elements 1 1 and 12, to each balanced terminals 26 and 27, 
another side of a terminal is electrically connected to juxtaposition for one side of 
a terminal at the serial to the unbalance terminal 25. Therefore, each electrode 



used as each balanced terminals 26 and 27 will be located in a line along the 
propagation direction of SAW, and will be formed on each IDT forming face in the 
piezo-electric substrate 30, respectively. 
[0035] 

Furthermore, between each surface acoustic wave filter elements 1 1 and 12 and 
the unbalance terminal 25, the 1 terminal-pair surface acoustic wave resonator 
13 is inserted, respectively. Between each surface acoustic wave filter elements 
11 and 12 and each balanced terminals 26 and 27, the 1 terminal-pair surface 
acoustic wave resonator 14 is inserted, respectively. 
[0036] 

The surface acoustic wave filter element 1 1 is equipped with IDT 16, 15, and 17, 
and it has reflectors 18 and 19 so that they may be inserted further. The surface 
acoustic wave filter element 12 is equipped with each three IDT(s) 21, 20, and 22 
along the propagation direction of a surface acoustic wave, and it has reflectors 
23 and 24, respectively so that they may be inserted further. 
[0037] 

Each IDT and reflector are formed by the photolithography method etc. of the 
aluminum (aluminum) electrode. IDT is equipped with two or more two electrode 
finger parts equipped with the parallel electrode finger of each other prolonged in 
the direction which intersects perpendicularly from the band-like end face section 
(bus bar) and one flank of the end face section, and has each above-mentioned 
electrode finger part in the condition of having become intricate between mutual 
electrode fingers so that the flank of the electrode finger of each above- 
mentioned electrode finger part might be met mutually. 
[0038] 

In such IDT, a signal transformation property and a setup of a passband are 
possible by setting up the decussation width of face which shows the die length 
and width of face of each electrode finger, spacing of each adjacent electrode 
finger, and the confrontation die length in the condition between mutual electrode 
fingers of having become intricate, respectively. 
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[0039] 

A different point between the surface acoustic wave filter element 1 1 and the 
surface acoustic wave filter element 12 is that the polarity of IDT15 and IDT20 is 
mutually reversed. Thereby, the phases of the signal outputted from each 
balanced terminals 26 and 27 differ 180 degrees. Therefore, the surface acoustic 
wave filter 1 has balanced - unbalance conversion function in which the balanced 
signal which the unbalance signal inputted from the unbalance terminal 25 was 
changed and outputted to the balanced signal from each balanced terminals 26 
and 27, and was inputted from each balanced terminals 26 and 27 is changed 
and outputted to an unbalance signal from the unbalance terminal 25. 
[0040] 

Furthermore, in the surface acoustic wave filter element 1 1 and the surface 
acoustic wave filter element 12, the electrode finger (wavelength: lambdai) 
located near the boundary of IDT and IDT is short set up in the pitch as 
compared with the IDT electrode finger (wavelength: lambdai) of other parts (** 
pitch electrode finger). 
[0041] 

Moreover, it is only that the wavelength of a ** pitch electrode finger differs in a 
design with the surface acoustic wave filter element 1 1 and the surface acoustic 
wave filter element 12, and other parameters are completely the same. 
Wavelength of the ** pitch electrode finger of the surface acoustic wave filter 
element 1 1 and the surface acoustic wave filter element 12 is made into 
lambdail and Iambdai2, respectively. 
[0042] 

Next, the packaging member 2 is explained. As shown in drawing 1 , the 
packaging member 2 consists of dielectric (insulator) ceramics, such as an 
alumina, has the shape of an appearance of an abbreviation rectangular 
parallelepiped, and is formed in closed-end box-like one. Moreover, although not 
illustrated, the closure of the packaging member 2 is carried out in cap material. 
[0043] 



Next, the case where it shifted as drawing 1 is met in parallel to the propagation 
direction of SAW in the case where the spreading location of each [ the mounting 
location of the piezo-electric substrate 30 and ] adhesives layers 3 and 3 is a mid 
gear of the packaging member 2 about adhesives in applying two adhesives in 
case [ of the rear face of the piezo-electric substrate 30 ] die bond of the surface 
acoustic wave filter 1 is carried out to the packaging member 2, as it spreads in 
the whole mostly and it is shown in Table 1 was shown in drawing 3 and drawing 
4 , respectively. 
[0044] 

It is made to spread in the whole mostly, moreover, the thing for which one 
adhesives are applied as an example of a comparison - adhesives - the rear 
face of the piezo-electric substrate 30 -- When carrying out die bond of the 
surface acoustic wave filter 1 to the packaging member 2, As drawing 5 was met 
in parallel to the propagation direction of SAW and the case where the mounting 
location of the piezo-electric substrate 30 and the spreading location of the 
adhesives layer 31 are mid gears of the packaging member 2 was shown in 
Table 1 , the case where it shifted was shown in drawing 6 and drawing 7 , 
respectively. Drawing 1 , above-mentioned drawing 3 , or above-mentioned 
drawing 7 is the mimetic diagram before joining cap material, and shows the 
mimetic diagram when making it spread in the whole mostly on the rear face of a 
piezo-electric substrate for adhesives. Moreover, the contents of the location of 
the surface acoustic wave filter 1 to the packaging member 2 in each mimetic 
diagram of drawing 1 , drawing 3 , or drawing 7 , the adhesives layer 3, or the 
adhesives layer 31 are briefly shown in Table 1. 
[0045] 

The direction of gap of such gap of a surface acoustic wave filter element and 
gap of the spreading location of adhesives is the XY (straight side) direction of 
the packaging member 2 or the surface acoustic wave filter 1 . Although extent of 
gap changes with precision of a facility, for FCB gap, in the common facility used 
with the gestalt of this operation, **40 micrometers and spreading location gap of 
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adhesives is [ the mounting location of **50 micrometers and the surface 
acoustic wave filter 1 ] **100 micrometers. The mounting location of the surface 
acoustic wave filter at the time of carrying out die bond to a packaging member, 
the spreading location of adhesives, and coverage are shown in Table 1. 
[0046] 
[Table 1] 
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[0047] 

Next, the operation and effectiveness about the first gestalt of this operation are 

explained. 

[0048] 

the result of the average of the phase unbalance in above-mentioned drawing 1 , 
drawing 3 , or the passband corresponding to the mimetic diagram of drawing 7 
(1805MHz - 1880MHz) - drawing 1 - drawing 8 -- drawing 3 - drawing 9 - 
drawing 4 - drawing 10 -- drawing 5 - each graph shows drawing 7 for drawing 
6 to drawing 11 at drawing 13 at drawing 12 , respectively. Since a result is more 
clearly expressed with drawing 8 thru/or drawing 13 , the above-mentioned 
formula **1 It is alike, it sets, is referred to as phase balancing =B-180, and has 
displayed with [ which shows dispersion ] the error bar. 
[0049] 

Moreover, the numeric value of the phase unbalance in drawing 8 thru/or the 
passband in drawing 13 (1805MHz - 1880MHz) is shown in Table 2. The 



adhesives layers 3 and 3 can be understood [ of the rear face of the piezo- 
electric substrate 30 ] by that it can extend on the whole surface mostly and 
dispersion in phase unbalance can be reduced by applying two adhesives. sigma 
in Table 2 shows standard deviation. 
[0050] 
[Table 2] 
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[0051] 

The surface acoustic wave filter 100 as shown by drawing 27 and drawing 28 is 
the structure where each surface acoustic wave filter elements 101 and 102 are 
separated by two in the parallel direction to the propagation direction of SAW on 
the piezo-electric substrate 118. Therefore, when the mounting location of the 
surface acoustic wave filter 100 and the formation location of the adhesives layer 
122 shift in parallel to the propagation direction of SAW, the adhesives layer 122 
is just under one surface acoustic wave filter element, and the condition of saying 
that there is no adhesives layer 122 just under another surface acoustic wave 
filter element will arise. 
[0052] 

At this time, a difference will arise between each two surface acoustic wave filter 
elements 101 and 102 in the capacity for touch-down between each surface 
acoustic wave filter elements 101 and 102 and the packaging member 120, and it 
is thought that it is the cause of dispersion in phase unbalance. 
[0053] 
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In the conventional technique, as shown in drawing 5 thru/or drawing 7 which is 
an example of a comparison, when the mounting location of the surface acoustic 
wave filter 1 and the spreading location of adhesives varied, as it was easy to 
produce a difference in the capacity between two surface acoustic wave filter 
elements, consequently was shown in drawing 1 1 thru/or drawing 13 , big 
dispersion arose in the phase unbalance in a passband. 
[0054] 

However, since the difference was controlled by applying two adhesives by the 
capacity for touch-down between two surface acoustic wave filter elements 1 1 
and 12 even if mounting location dispersion of the surface acoustic wave filter 1 
and spreading location dispersion of adhesives arose as shown in drawing 1 , 
drawing 3 , and drawing 4 , it turned out that dispersion in phase unbalance can 
be reduced as shown in drawing 8 thru/or drawing 10 . 
[0055] 

On the other hand, the method of reducing dispersion in phase unbalance is 
mentioned by raising the mounting location precision of the spreading location of 
adhesives, or the piezo-electric substrate 30. However, improvement and 
amelioration of the precision of a facility take great cost and time amount. 
[0056] 

On the other hand, the approach of applying two adhesives can improve phase 
unbalance dispersion sharply, without carrying out the improvement in precision 
and amelioration of a facility. Although the approach of applying two adhesives 
was used with each gestalt of operation of this invention, even if it increases 
three points, four points, and the point to apply, it is possible to reduce dispersion 
in phase unbalance. 
[0057] 

Furthermore, although the gestalt of this operation showed the example in case 
the number of surface acoustic wave filter elements is two, the same 
effectiveness is acquired even when a surface acoustic wave filter element is set 
to three and four like drawing 14 and drawing 15 . 
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[0058] 

By the way, in the former, after applying one adhesives to the packaging member 
and carrying out die bond of the surface acoustic wave filter to it if it was 
wirebonding mounting in case a surface acoustic wave filter is mounted in a 
packaging member, a wire is formed. However, in case a surface acoustic wave 
filter is mounted in a packaging member, while dispersion occurs in the 
spreading location of the adhesives to a packaging member, dispersion occurs 
also in the mounting location of a surface acoustic wave filter. 
[0059] 

Since the formation situation of an adhesives layer of being located in the lower 
part of one balanced terminal differs from the formation situation of an adhesives 
layer of being located in the lower part of the balanced terminal of another side, 
as a result of this dispersion, the capacity between a balanced terminal and the 
field in which the chip of a packaging member is carried may change with one 
balanced terminal and the balanced terminal of another side, and unbalance, 
especially phase unbalance may vary greatly. 
[0060] 

Since the formation condition of each adhesives layer corresponding to each 
balanced terminal is set up similarly, it is possible to apply adhesives all over the 
rear face of a piezo-electric substrate, but if it applies to the whole surface, the 
danger that bleed out (phenomenon in which adhesives creep up on the wire 
bond pad of a packaging member or the side attachment wall of a chip) will occur 
will become high. 
[0061] 

When adhesives adhere to the front face of a piezo-electric chip-like substrate by 
bleed out, the property [ itself ] appearance becomes is not less (since the 
constant of a piezo-electric substrate changes), moreover, the case where 
adhesives adhere to the wire bond pad of a packaging member in the case of 
wirebonding — the miscarriage between a wire and a pad - even if it reaches, the 
lack of tensile strength of a wire will arise. 



[0062] 

Although it is possible similarly to increase the amount applied by one point, it is 
difficult to open adhesives at the rear face of a piezo-electric substrate in one- 
point spreading at homogeneity, if it tends to make [ many ] the amount of 
adhesives and is going to extend at the whole rear face of a piezo-electric 
substrate ~ creeping up (bleed out) being generated - reverse - creeping up 
(bleed out) - if adhesives are lessened so that it may not be generated, 
adhesives do not spread at the whole rear face of a piezo-electric substrate, but 
a difference arises in the capacity between each balanced terminal, and phase 
unbalance will remain varying. 
[0063] 

It was effective, as it considers as the means which crawls, and does not start a 
riser, and opens adhesives broadly if possible to homogeneity at the rear face of 
a piezo-electric substrate, and makes variation in phase balancing small and 
spreading of the adhesives of two or more points mentioned above. Since 
adhesives are applied by two or more points to a rectangular chip configuration 
piezo-electricity substrate in case of spreading of two or more points, compared 
with one-point spreading, it breadth-comes to be comparatively easy of 
adhesives that there is no futility in the whole rear face of piezo-electricity. 
[0064] 

In addition, as the minimum, even if the whole rear face of the piezo-electric 
substrate 30 of a chip configuration is not covered in the adhesives layers 3 and 
3, if just under the surface acoustic wave filter element is covered in the 
adhesives layers 3 and 3, the effectiveness of this invention can be 
demonstrated. 
[0065] 

(The second gestalt of operation) 

As shown in drawing 16 , the surface acoustic wave filter 1 and the surface 
acoustic wave filter 41 with which IDT etc. was formed similarly place upside 
down the field in which electrodes, such as IDT, were formed, and flip chip 



mounting of the surface acoustic wave equipment concerning the second gestalt 
of operation of this invention is carried out at the packaging member 42. The 
piezo-electric substrate 51 of the surface acoustic wave filter 41 which has 
balanced - unbalance conversion function equips with the electrode pad 52 
surface 51a which met the packaging member 42. Furthermore, on the electrode 
pad 52, the metal bump 53 who consists of an alloy containing Au or Au is 
stationed. 
[0066] 

On the other hand, the packaging member 42 which holds said surface acoustic 
wave filter 41 has substrate 42a which consists of insulating substrates, such as 
ceramics, and each side-attachment-wall 42b, respectively. Substrate 42a is 
abbreviation rectangular plate-like. Each side-attachment-wall 42b adjoins 
mutually, and is set up from the four-side each section of substrate 42a, 
respectively. 
[0067] 

Moreover, the diamond touch side (touch-down electrode surface) 56 which was 
established on substrate 42a and which was formed between each electrode 
terminals 45 and 55 and each electrode terminals 45 and 55 is established in the 
packaging member 42. 
[0068] 

The surface acoustic wave filter 41 makes field 51a of said piezo-electric 
substrate 51 with which the IDT and electrode pad 52 were formed counter 
surface 42c which has the diamond touch side 56 in the packaging member 42 
(touch-down electrode surface), and is connected electrically and mechanically to 
the packaging member 42 through the metal bump 53 on said electrode pad 52. 
[0069] 

When carrying out die bond (immobilization) of the piezo-electric substrate 51 to 
the packaging member 42 with adhesives, as shown in drawing 17 , as the whole 
surface is made into the metallizing field 61 or is shown in drawing 18 , 
dispersion in phase unbalance can be mostly reduced by the thing of surface 42c 



of substrate 42a used as a die bond side to set up with the non-metallizing field 
62. 

[0070] 

Moreover, as shown in drawing 19 , as for each metallizing pattern 45, 55, and 
55, i.e., the electrode terminals, and the diamond touch side 56 on surface 42c 
which carries the piezo-electric substrate 51 in the packaging member 42, it is 
desirable to see from the electrode connected with the output terminal of a 
balanced signal, and to have become the symmetry. 
[0071] 

Furthermore, as for each electrode terminals 46 and 47 to which the balanced 
terminal of the loading side which includes the diamond touch side 56 of the 
piezo-electric substrate 51 in the packaging member 42 as shown in drawing 20 
is connected, respectively, it is more desirable than the electrode connected with 
the output terminal of a balanced signal to be set up so that it may become larger 
than the electrode terminal 45 connected to an unbalance terminal widely (that is, 
greatly [ area ]). 
[0072] 

the difference in an inter-electrode capacity connected with each balanced 
terminal by this - control - abbreviation coincidence can be carried out mutually 
preferably and phase unbalance can be improved. 
[0073] 

On the other hand, like the packaging member 82 shown in drawing 21 as an 
example of a comparison, when it is the electrode with which the metallizing 
pattern 76 is connected with the output terminal of a balanced signal, and below 
equivalent or the metallizing pattern 87 is unsymmetrical, phase unbalance may 
deteriorate. 
[0074] 

Below, the operation and effectiveness concerning the second gestalt are 

explained to this operation. 

[0075] 



. See the metallizing pattern of the diamond touch side 56 of the packaging 
member 42 from inter-electrode [ which is connected with the output terminal of 
the balanced signal of the surface acoustic wave filter 41 formed on the piezo- 
electric substrate 51 ], and it considers as the symmetry. By opening the 
metallizing pattern of the packaging member 42 connected with the output 
terminal of the balanced signal of the surface acoustic wave filter 41 so that the 
whole field in consideration of the mounting position gap when furthermore 
carrying out flip chip mounting of the piezo-electric substrate 51 may be included 
Even if the mounting position gap when carrying out flip chip mounting of the 
piezo-electric substrate 51 arises, it is hard coming to generate a difference in 
the capacity between the output terminals of a balanced signal, and dispersion in 
phase unbalance can be reduced. 
[0076] 

moreover, since flip chip mounting precision improves by making rear-face 
granularity of the piezo-electric substrate 51 into about 1 law and it is hard 
coming to generate the capacity difference between the output terminals of each 
balanced signal, dispersion in phase unbalance can be reduced. 
[0077] 

Furthermore, making regularity mostly field granularity of the rear face (adhesion 
side) of the piezo-electric substrates 30 and 51 is mentioned as other 
approaches of the unbalance improvement at the time of mounting. When field 
granularity changes with each surface acoustic wave filters 1, in case a 
supersonic wave is especially impressed by flip-chip-bonding (FCB) mounting at 
the time of mounting, coefficient of friction of an ultrasonic impression means and 
the surface acoustic wave filter 1 may differ, dispersion may occur in the gap at 
the time of mounting, and phase unbalance may get worse. 
[0078] 

(The third gestalt of operation) 

The surface acoustic wave equipment concerning the third gestalt of operation of 
this invention As other configurations which reduce the capacity difference 



between each balanced terminal So that the difference among each distance d1 
and d2 of each end face of the longitudinal direction of the surface acoustic wave 
filter 1 , and each side-attachment-wall 2a which the packaging member 2 meets, 
respectively and 2b may become small, as shown in drawing 22 It is desirable 
that the surface acoustic wave filter 1 is arranged in the packaging member 2 so 
that it may become zero preferably. Thereby, the difference among each 
distance d3 and d4 shown in drawing 23 can reduce the difference in the 
capacity in each balanced terminal compared with a large thing, and the surface 
acoustic wave equipment shown in drawing 22 can control especially dispersion 
of phase unbalance. Such a configuration is effective also in the second gestalt 
of operation. 
[0079] 

Moreover, as shown in drawing 24 (a), it is desirable that the surface acoustic 
wave filter 1 is arranged in the packaging member 2 so that the difference among 
each spacing d5 and d6 of each balanced terminal on the piezo-electric substrate 
30 and the metallizing pattern on the base of the packaging member 2 may 
become small, and it may become zero preferably. Thereby, the difference 
among each distance d7 and d8 shown in drawing 24 (b) can reduce the 
difference in the capacity in each balanced terminal compared with a large thing, 
and the surface acoustic wave equipment shown in drawing 22 can control 
especially dispersion of phase unbalance. Such a configuration is effective also 
in the second gestalt of operation. 
[0080] 

Furthermore, it is also effective as other approaches of the unbalance 
improvement at the time of mounting to make regularity mostly thickness of the 
piezo-electric substrates 30 and 51 . When the thickness of a piezo-electric 
substrate is uneven, on one side and another side of a balanced terminal, the 
distance of a piezo-electric substrate and a package may differ and unbalance 
may get worse. 
[0081] 



In addition, although the surface acoustic wave equipment which has balanced - 
unbalance conversion function was used with each gestalt of the above- 
mentioned operation, as shown not only in this but in drawing 25 , even if it is 
surface acoustic wave equipment which is a balanced input and a balanced 
output, the effectiveness of this invention can be acquired. In drawing 25 , each 
balanced terminals 26 and 27 are [ an output side and each balanced terminals 
28 and 29 ] input sides. 
[0082] 

(The fourth gestalt of operation) 

Next, the communication device carrying the surface acoustic wave equipment of 
a publication is explained to each gestalt of the above-mentioned implementation 
based on drawing 26 . As a receiver side (Rx side) which receives, the above- 
mentioned communication device 600 is equipped with an antenna 601, the 
antenna common section / RFTop filter 602, amplifier 603, Rx interstage filter 
604, a mixer 605, the 1stlF filter 606, a mixer 607, the 2ndlF filter 608, the 
1st+2nd local synthesizer 611, TCXO (temperature compensated crystal 
oscillator (temperature-compensated crystal oscillator))612, a divider 613, and 
the local filter 614, and is constituted. 
[0083] 

As double lines showed, in order to secure balance nature from Rx interstage 
filter 604 to drawing 26 to a mixer 605, transmitting by each balanced signal is 
desirable. 
[0084] 

Moreover, as a transceiver side (Tx side) which transmits, it has the TxlF filter 
621, a mixer 622, Tx interstage filter 623, amplifier 624, a coupler 625, an isolator 
626, and APC (automatic power control)627 (APC), and the above-mentioned 
communication device 600 is constituted while sharing the above-mentioned 
antenna 601, and the above-mentioned above-mentioned antenna common 
section / RFTop filter 602. 
[0085] 



And surface acoustic wave equipment given in the gestalt of this operation 
mentioned above can use for the above-mentioned Rx interstage filter 604, the 
1stlF filter 606, the TxlF filter 621, and Tx interstage filter 623 suitably. 
[0086] 

The surface acoustic wave equipment concerning this invention can be equipped 
with a balanced type-unbalance conversion function with a filtering function, and, 
moreover, the amplitude characteristic between each balanced signal has the 
outstanding property of being near, by the ideal. Therefore, the communication 
device of this invention which has the above-mentioned surface acoustic wave 
equipment can be improving the transmission characteristic. 
[0087] 

[Effect of the Invention] 

At least two IDT(s) by which the surface acoustic wave equipment of this 
invention was formed as mentioned above along the propagation direction of a 
surface acoustic wave on the piezo-electric substrate and this piezo-electric 
substrate, One or more surface acoustic wave filters which have the 1st and 2nd 
balanced terminal connected to said IDT, It is surface acoustic wave equipment 
equipped with the packaging member which holds said surface acoustic wave 
filter. And said surface acoustic wave filter It is the configuration contained by the 
packaging member so that the variation of the capacity in each electrode on said 
piezo-electric substrate connected to the said 1st and 2nd balanced terminal may 
become small. 
[0088] 

So, the above-mentioned configuration is set up so that a difference of the 
capacity produced in each electrode may become small, and does the 
effectiveness that dispersion in the unbalance between balanced terminals, 
especially the phase unbalance in a passband is improvable. 
[Brief Description of the Drawings] 

[Drawing 1] It is a top view in front of the cap closure in the surface acoustic 
wave equipment concerning the first gestalt of operation of this invention. 



[Drawing 2] It is the outline block diagram of the surface acoustic wave filter used 
for the above-mentioned surface acoustic wave equipment. 
[Drawing 3] It is a top view in front of the cap closure in the above-mentioned 
surface acoustic wave equipment when a surface acoustic wave filter shifts in a 
packaging member. 

[Drawing 4] It is a top view in front of the cap closure when each adhesives layer 
in the above-mentioned surface acoustic wave equipment which fixes a surface 
acoustic wave filter shifts in a packaging member. 

[Drawing 5] It is the top view in front of the cap closure of surface acoustic wave 
equipment in case the adhesives for a comparison are one-point spreading. 
[Drawing 6] It is a top view in front of the cap closure in the surface acoustic 
wave equipment for the above-mentioned comparison when a surface acoustic 
wave filter shifts in a packaging member. 

[Drawing 7] It is a top view in front of the cap closure when each adhesives layer 
in the surface acoustic wave equipment for the above-mentioned comparison 
which fixes a surface acoustic wave filter shifts in a packaging member. 
[Drawing 8] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 1 . 
[Drawing 9] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 3 . 
[Drawing 10] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 4 . 
[Drawing 1 1] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 5 . 
[Drawing 12] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 6 . 
[Drawing 13] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 7 . 
[Drawing 14] It is the example of a complete-change form of the first gestalt of 
the above-mentioned implementation, and is the outline block diagram showing 



the example of the surface acoustic wave filter of three-element structure. 
[Drawing 15] It is other modifications in the first gestalt of the above-mentioned 
implementation, and is the outline block diagram showing the example of the 
surface acoustic wave filter of four-element structure. 
[Drawing 16] It is the important section sectional view of the surface acoustic 
wave equipment by flip chip mounting concerning the second gestalt of operation 
of this invention. 

[Drawing 17] It is a top view when making into a whole surface metallizing field 
the field which fixes the piezo-electric substrate of the packaging member in the 
above-mentioned surface acoustic wave equipment. 

[Drawing 18] It is a top view when making into a whole surface non-metallizing 
field the field which fixes the piezo-electric substrate of the packaging member in 
the above-mentioned surface acoustic wave equipment. 
[Drawing 19] It is the top view of the packaging member of the above-mentioned 
surface acoustic wave equipment. 

[Drawing 20] It is the top view of other packaging members of the above- 
mentioned surface acoustic wave equipment. 

[Drawing 21] It is the top view of the packaging member for a comparison. 
[Drawing 22] It is a top view before the cap of the surface acoustic wave 
equipment concerning the third gestalt of operation of this invention. 
[Drawing 23] It is the top view showing the mounting location where the surface 
acoustic wave filter of the above-mentioned surface acoustic wave equipment 
shifted for the comparison. 

[Drawing 24] It is the sectional view showing the stowed position of the surface 
acoustic wave filter of the above-mentioned surface acoustic wave equipment, 
and to a packaging member, when parallel, as for (a), a surface acoustic wave 
filter shows [ a surface acoustic wave filter ] the case where it inclines to a 
packaging member, for a comparison, as for (b). 

[Drawing 25] It is a showing [ the example of a complete-change form of the 
above-mentioned surface acoustic wave equipment ] outline block diagram. 



[Drawing 26] It is the block diagram showing the communication device of this 
invention. 

[Drawing 27] It is the outline block diagram of the conventional surface acoustic 
wave filter. 

[Drawing 28] The above-mentioned surface acoustic wave filter is contained in a 
packaging member, and it is the top view of conventional surface acoustic wave 
equipment before a cap. 

[Drawing 29] It is the sectional view of the above-mentioned surface acoustic 
wave equipment. 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a top view in front of the cap closure in the surface acoustic 
wave equipment concerning the first gestalt of operation of this invention. 
[Drawing 2] It is the outline block diagram of the surface acoustic wave filter used 
for the above-mentioned surface acoustic wave equipment. 
[Drawing 3] It is a top view in front of the cap closure in the above-mentioned 
surface acoustic wave equipment when a surface acoustic wave filter shifts in a 
packaging member. 

[Drawing 4] It is a top view in front of the cap closure when each adhesives layer 
in the above-mentioned surface acoustic wave equipment which fixes a surface 
acoustic wave filter shifts in a packaging member. 

[Drawing 5] It is the top view in front of the cap closure ofsurface acoustic wave 
equipment in case the adhesives for a comparison are one-point spreading. 
[Drawing 6] It is a top view in front of the cap closure in the surface acoustic 
wave equipment for the above-mentioned comparison when a surface acoustic 
wave filter shifts in a packaging member. 

[Drawing 7] It is a top view in front of the cap closure when each adhesives layer 
in the surface acoustic wave equipment for the above-mentioned comparison 
which fixes a surface acoustic wave filter shifts in a packaging member. 
[Drawing 8] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 1 . 
[Drawing 9] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 3 . 
[Drawing 10] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 4 . 
[Drawing 1 1] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 5 . 
[Drawing 12] It is the graph which shows the phase unbalance in the passband in 
the surface acoustic wave equipment shown in above-mentioned drawing 6 . 
[Drawing 13] It is the graph which shows the phase unbalance in the passband in 



the surface acoustic wave equipment shown in above-mentioned drawing 7 . 
[Drawing 14] It is the example of a complete-change form of the first gestalt of 
the above-mentioned implementation, and is the outline block diagram showing 
the example of the surface acoustic wave filter of three-element structure. 
[Drawing 15] It is other modifications in the first gestalt of the above-mentioned 
implementation, and is the outline block diagram showing the example of the 
surface acoustic wave filter of four-element structure. 

s 

[Drawing 16] It is the important section sectional view of the surface acoustic 
wave equipment by flip chip mounting concerning the second gestalt of operation 
of this invention. 

[Drawing 17] It is a top view when making into a whole surface metallizing field 
the field which fixes the piezo-electric substrate of the packaging member in the 
above-mentioned surface acoustic wave equipment. 

[Drawing 18] It is a top view when making into a whole surface non-metallizing 
field the field which fixes the piezo-electric substrate of the packaging member in 
the above-mentioned surface acoustic wave equipment. 
[Drawing 19] It is the top view of the packaging member of the above-mentioned 
surface acoustic wave equipment. 

[Drawing 20] It is the top view of other packaging members of the above- 
mentioned surface acoustic wave equipment. 

[Drawing 21] It is the top view of the packaging member for a comparison. 
[Drawing 22] It is a top view before the cap of the surface acoustic wave 
equipment concerning the third gestalt of operation of this invention. 
[Drawing 23] It is the top view showing the mounting location where the surface 
acoustic wave filter of the above-mentioned surface acoustic wave equipment 
shifted for the comparison. 

[Drawing 24] It is the sectional view showing the stowed position of the surface 
acoustic wave filter of the above-mentioned surface acoustic wave equipment, 
and to a packaging member, when parallel, as for (a), a surface acoustic wave 
filter shows [ a surface acoustic wave filter ] the case where it inclines to a 



packaging member, for a comparison, as for (b). 

[Drawing 25] It is a showing [ the example of a complete-change form of the 
above-mentioned surface acoustic wave equipment ] outline block diagram. 
[Drawing 26] It is the block diagram showing the communication device of this 
invention. 

[Drawing 27] It is the outline block diagram of the conventional surface acoustic 
wave filter. 

[Drawing 28] The above-mentioned surface acoustic wave filter is contained in a 
packaging member, and it is the top view of conventional surface acoustic wave 
equipment before a cap. 

[Drawing 29] It is the sectional view of the above-mentioned surface acoustic 
wave equipment. 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 




[Drawing 12] 
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[Drawing 1 3] 




[Drawing 14] 
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[Drawing 1 5] 
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[Drawing 19] 




[Drawing 20] 




[Drawing 21] 




[Drawing 22] 




[Drawing 23] 
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[Drawing 24] 
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[Drawing 26] 




[Drawing 27] 
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[Drawing 28] 
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[Drawing 29] 




[Translation done.] 
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